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'T'HE embryo test, described by Simmonds (5) and J-Popp (3) is now widely used in Canada and in the malting barley area of the upper Midwest to combat loose smut of barley caused by Ustilago nuda (Jens.) Rostr. The test involves extraction and examination of the embryos of barley seeds to detect infection by U. nuda. In Canada the test serves as a criterion for accepting or rejecting barley seed for registration (4). In Minnesota and North Dakota the test is used to determine the percentage of embryos infected with loose smut in commercial seed lots.
The embryo test makes it possible to obtain information on a variety's smut reaction without growing progenies of inoculated plants, resulting in a considerable saving in time and labor. Good agreement has been reported between the incidence of loose smut in barley embryos and in adult plants (3). Accordingly the feasibility of using the embryo test in identifying sources of resistance was investigated.
Six varieties of barley, reported to be resistant to loose smut, Jet, Valki, C.I. 3694, Trebi, Anoidium, and Ogalitsu, along with the susceptible varieties, Colsess and Newal, were inoculated with Ustilago nuda. Inoculations were made in the field at anthesis by piercing the lemma with tweezers carrying smut spores. The inoculum was obtained by increasing the smut from a single infected barley spike collected in the field. Inoculated seeds of each variety were divided into equal subsamples. One sample was embryo tested as described by Kavanagh and Mumford (2) while the other sample was grown in the greenhouse to determine the percentage of adult plants having smutted heads. For each variety the percentage of infected embryos and smutted adult plants was based on at least 200 kernels and plants, respectively.
The percentage of infected embryos and smutted adult plants is given in Table 1 variety Jet had 36% infected embryos, the highest among the resistant varieties. This variety has been reported as immune to all isolates of Ustilago nuda to which it has been tested. The discrepancy between the embryo and adult plant reaction in the resistant varieties points to certain limitations in the use of the embryo test in screening for loose smut resistance and in routine testing of commercial seedlots of barley. It is apparent that in certain host-pathogen combinations the embryo test does not accurately predict the percentage of adult barley plants that will produce smutted heads. These findings are similar to those reported for wheat where varieties with mycelium in the embryos produced healthy adult plants (1, 3) . The percentage of infected embryos was considerably lower in the resistant varieties than in the susceptible varieties. This suggests that the resistant varieties possess some mechanism that inhibits fungus establishment. If the fungus becomes established an additional mechanism apparently prevents development of smutted heads in certain of the varieties. The differences in percentage of embryos infected among the resistant varieties, with the possible exception of Jet, may not be particularly significant since differences of like magnitude could arise because of a failure to inoculate at the optimum time for each variety. Only a single isolate was used, and the results may be peculiar to this particular host-pathogen combination. Studies are currently in progress that will attempt to explain the discrepancy between the percentage of infected embryos and smutted adult plants.
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